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Abstract
Objective: To investigate the effect of peer support wellness groups on the perceived stress,
anxiety, and depressive symptoms encountered in Physician Assistant (PA) school in order to
implement a wellness program for James Madison University (JMU) PA students. Design:
Systematic literature review. Methods: Searches were done in PubMed and Google Scholar
using the search terms: “wellness,” “peer support,” “small group(s),” “medical school,” and “PA
school.” The limits used were: randomized controlled trials, meta-analysis, and completed in the
past 10 years. Results: Search results revealed three articles that met inclusion and exclusion
criteria. Conclusion: No articles showed statistical significance. However, all three studies
showed decreased rates of anxiety and stress in intervention groups compared to control groups.
More research on the effect of wellness programs on PA student stress is needed in order to
better establish programs tailored to PA student needs, while in school and thereafter.
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Introduction
Stress is thought to be an expected consequence of studying to be a healthcare
professional. However, unaddressed stress and anxiety may lead to burnout and mental illness
later in a medical career that can interfere with a provider’s decision making. This can lead to
medical errors and poor patient outcomes.1 Burnout can have other detrimental effects on
students such as depression, substance abuse, and suicidal ideation1. It is important to prevent
stress and burnout in future healthcare providers so that these consequences do not carry into
students’ professional careers. The effects of a high-stress learning environment have been
widely studied almost exclusively in medical students. This topic has been the focus of current
literature in medical wellness1. As the Physician Assistant profession continues to grow, there is
still little research that has been conducted in the PA student population. While medical school
and PA school differ in length, both programs can have significant effects on student
performance and mental health1. For this literature review, medical school wellness initiatives
were utilized to investigate if they would be useful for PA students.
Overall wellness in medical students has been measured by specific tools including the
Perceived Medical School Stress (PMSS) scale.2 This scale measures factors such as perceived
threat, feelings of isolation, worries about competence and personal finances, and lack of time
for self-care.2 Some medical schools have instituted curriculum changes in order to prevent a
high stress environment3, while others have implemented wellness programs or seminars for
their students to help mitigate some of these stressors.4
A wellness implementation strategy that has been researched and utilized in medical
school is peer support groups. Peer support can be defined as “a variety of interpersonal helping
behaviors assumed by non-professionals who undertake a helping role with others.”5 According
to Johnson et. al1., 73% of PA students preferred wellness programs delivered in a small group
format, compared to individual or classroom formats.1 Research has shown that peer support
programs can improve help-seeking behaviors and suicide perceptions, increase social
integration, and reduce anxiety scores.6 These voluntary small groups provide helpful
information regarding PA school, a safe space to share fears and stressors, and allow students to
seek support from their peers facing similar struggles. For example, The University of
Washington Medical School created a mind-body elective which included large group lectures,
followed by small group sessions.7 Results showed that participating students had decreased
anxiety levels following the sessions and that these improvements were sustained for three
months after the sessions ended7. The first aim of this study is to investigate the effect of peer
support wellness groups on the perceived stress, anxiety, and depressive symptoms encountered
in PA school. The second goal of this study is to utilize the research on these interventions and
implement peer support groups for first-year students in the JMU PA program.
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Methods
A PubMed search was completed in September 2020 using the terms: “wellness,” “peer
support,” “small group(s),” “medical school,” and “PA school.” Limits placed on this search
were “randomized controlled trials, meta-analysis, and completed in the past 10 years.” This
revealed only three titles that related to this topic, as many articles focused on patient mental
health. Additional studies were synthesized using the same search terms above on Google
Scholar, which produced 10 related articles. Four additional articles were found using the
references section of these studies. 17 total articles were further screened for use. Inclusion and
exclusion criteria used to choose the top three articles is listed in Table 1 below.

While many studies discussed anxiety, depression, and stress in medical students, they
failed to discuss interventions used to improve those symptoms and were therefore excluded
from this study. Other articles did discuss specific wellness programs put in place, however, the
focus was placed on changing the curriculum or adding interventions other than small peer
support groups (i.e. lectures, fitness activities, nutrition seminars, etc.). Once these studies were
excluded, there were seven remaining articles. One of the seven was excluded because it
involved a week-long wellness retreat, which was excluded because the current study focused on
longer term interventions. The last three articles were excluded because of the limited data
collected prior to and after the wellness interventions were completed. Figure 1 above displays
the PRISMA flow diagram outlining the search methods described. It is important to note that
there were no articles found that discussed wellness peer support groups in PA school
specifically.
Results
Study #1
Self-development groups reduce medical school stress: a controlled intervention study. Holm et.
al.4
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Study Objective:
To investigate the perceived stress of students receiving interventions compared to
students not receiving interventions, in order to detect any short-term benefits of selfdevelopment groups.
Study Design:
The intervention group included a full class of students (n=129) in their third year of
medical school at the University of Bergen, Norway. This class of students was compared to the
following third-year class of students (n=152) who did not participate in the interventions. This
created a quasi-experimental design, by having the second class of students acting as a control
group. The medical curriculum was identical for both classes of students.
There were two options for interventions that students could choose between.
Participation in the study was voluntary but they had to choose one group or the other. The first
option was self-development groups based on the model of therapy groups. These groups were
led by psychiatrists trained in group analytic treatment. The second option was participation in
discussion groups with topics relevant to medicine. For example, one discussion topic was how
to handle and communicate with difficult patients. These groups were led by general
practitioners. The students were divided into groups of 8-10. Each intervention consisted of 12
weekly group sessions, lasting 90 minutes each. There were no statistically significant
differences in mean age or gender among the two intervention groups and the control groups. In
addition, the different group personality traits were compared using the Basic Character
Inventory (BCI) questionnaire and no statistically significant differences were found between the
groups.
Data was measured both before the interventions began (T1) and three months following
the intervention (T2). The same data collection time points were used for the control groups.
Two measures of distress were used for data collection, perceived medical school stress and
general mental distress. These were measured using the Perceived Medical School Stress
(PMSS) questionnaire with minor changes. This questionnaire had 13 items with a five-point
scale ranging from “strongly disagree” to “strongly agree.” The total scores were tallied and a
higher score indicated a higher level of perceived stress. The level of general mental distress was
measured using the five-item edition (SCL-5) of the Hopkins Symptom Checklist (SCL-90). The
questionnaire asks about five symptoms and answers ranged from “not at all” to “very much.”
The mean score showed the level of mental distress.
The difference in PMSS scores between the two data collection points was measured. The
same was done for changes in SCL-5 scores. In order to interpret the two different interventions
in the linear regression analysis, two dummy variables were used in order to take into account
the three-group variable. The control group was used as a reference and the dummy variables
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were the two different intervention groups. The chi-squared test was applied to the data to
determine if there were significant gender differences between the groups. ANOVA was used to
compare the mean age and mean sum of score at T1 between the groups. Tukey and Scheffe
corrections were applied to the post-hoc tests. Paired t-tests were used to test for changes in
PMSS mean sum score and SCL-5 mean item score between the data collection times. The
changes in PMSS and SCL-5 scores between the data collection points were tested using the
mean of linear regression models and the significance level was set at 5%.
Study Results:
There were no significant differences between the groups at T1. The intervention group
had a significant reduction in mean total scores for PMSS (20.58 vs. 18.95, t=2.61, P=0.01). The
control group was not found to have a significant decline in their PMSS scores (19.96 vs. 19.94).
When the two intervention groups were analyzed separately, only the group participating in selfdevelopment sessions showed a significant decrease in mean PMSS scores (21.72 vs. 19.72,
t=2.30, P=0.03). There were no significant differences in SCL-5 scores. Results are summarized
in Table 1.
Table 1: Changes in Perceived Medical School Stress (PMSS) and Symptom Checklist (SCL-5)
score over the period
Self-development group
(n = 47)

PMSS

Change in SCL-5
score

Control group (PMSS n = 93,
SCL-5 n = 94)

T1

T2

T1

T2

T1

T2

21.72
(19.46,
23.99)

19.72*
(17.43,
22.02)

19.21
(17,12,
21.29)

18.03
(15.93,
20.12)

19.25
(17.90, 20.61)

19.94
(18.48, 21.39)

Change in PMSS
score

SCL-5

Discussion group (n =
39)

-2.00
(-1.18, -0.25)

0.79
(0.62, 0.96)

0.81
(0.61, 1.02)

0.03
(-0.19, 0.24)

-1.18
(-3.00, 0.65)

0.76
(0.50,
1.03)

0.62
(0.40,
0.83)

-0.15
(-0.36, 0.06)

-0.68
(-0.28, 1.63)

0.74
(0.58, 0.89)

0.77
(0.64, 0.92)

0.04
(-0.07, 0.16)

* Changes were significant in paired samples t-tests. P < 0.05. Mean sum scores and mean change scores for Perceived Medical School Stress (PMSS) n = 179, and mean item score and mean
change scores for Symptom Checklist (SCL-5), n = 180, for students responding at both T1 and T2. The 95% confidence interval for the mean and difference is given in parentheses.

Study Critique:
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One strength of this study was that the control group consisting of students from the
previous year was used to compare to the results from the current cohort. The authors also used
the PMSS, which is a well-validated instrument to measure stress in medical school. The
weaknesses of this study were that there was no randomization, and the study was performed in
Norway, which could represent a different population compared to the United States. Also,
participation in the small groups was mandatory, which may have caused lack of motivation due
to decreased interest in the subjects. This means that even the unmotivated students were
included in the study. Lastly, the small self-development groups were led by a licensed
psychiatrist, which may not be reproducible for PA schools intending on adapting this wellness
plan.
Study #2:
Anxiety and stress reduction in medical education: an intervention Finklestein et al.7
Study Objective:
To assess the effectiveness of a stress reduction elective on second year medical students
and to determine if any improvements were sustainable.
Study Design:
The University of Washington Medical School started offering a new elective called
“Mind-Body Medicine: An Experiential Elective.” This elective consisted of 10 weekly two hour
sessions offered by both the School of Medicine and Nursing. The weekly sessions began with
30 minutes of a large group presentation covering theoretical concepts of mind and body. These
large group sessions were followed by 90 minutes of small group sessions consisting of 8-10
students and two facilitators. The small group sessions gave the students a chance to check in
with each other and time to practice a skill related to that week’s topic. For example, one week
students sketched self-portraits showing current stressors and future aspirations and then shared
these sketches with their small groups. There were homework expectations for the elective
including at least 30 minutes of physical activity three days a week and meditation 15 minutes a
day, six days a week.
Pre-clinical (second year) medical students and graduate nursing students were eligible to
enroll on a first-come, first-serve basis. Both medical students and nursing students participated
in the elective, but the nursing students were excluded from the study due to lack of numbers.
The total number of students participating in the elective (the intervention group) was 30. The
control group was recruited by mass emailing to those in the second-year class that had not
enrolled in the elective. They were offered a $5.00 coffee gift card in return for voluntarily
completing the study. There were no statistically significant differences in age or gender between
the two groups.
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Study and control groups were surveyed at three different times: the beginning of the
course (Time 1), the end of the course (Time 2), and three months later (Time 3). The SCL-90
Anxiety Subscale, the Profile of Mood States (POMS), the 2-Item Depression Index, and the
PSMS were used as study instruments. Due to some students dropping out of the course, only 26
intervention group students were surveyed. There was 100% participation at Times 1 and 2 and
only 88.5% participation at Time 3. As for the control group, there was 30% participation at
Time 1 (of the 154 eligible students). 54% of this original group responded at Time 2 and 86.9%
at Time 3.
The student responses were analyzed using chi-square tests, t-tests, and ANOVA tests.
Statistical significance was set at 5%. Reliability analyses of the study instruments were
conducted for both groups.
Study Results:

As seen in Table 2 above, at the start of the course, students in the two groups had
significantly different anxiety scores. The intervention group’s initial anxiety scores measured by
the SCL-90 Anxiety Subscale were higher than the scores of the control group. The PSMS scores
of the intervention group were also higher at Time 1 compared to the control group. At Time 2,
the PSMS and anxiety levels had decreased significantly in the intervention group compared to
the control group. At Time 2, there were no longer differences in any of the study instruments
between groups. At Time 3, the improvement in anxiety and perceived stress was sustained. The
difference in initial depression scores between the two groups was not statistically significant.
Both groups saw decreases in depression scores throughout the time of the study. When taking
both course and time effects and the interaction of the two into account, the observed differences
in mood states (P=0.91), perceived stress (P=0.26) and anxiety (P=0.11) failed to reach
significance.
Study Critique:
The strength of this study was that the study instruments used, including the PSMS, the
SCL-90 Anxiety Subscale, the POMS, and the 2-item depression index, were all well-validated.
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Also, there was a control group used to compare results to the intervention group. Both groups
were a part of the same cohort, decreasing chances for error. Lastly, while results were not
statistically significant, anxiety levels still declined in the intervention group. It is important to
note that those in the intervention group started out with higher levels of stress than the control
group. So while there may not have been significant differences between groups, there was a
difference before and after intervention. One weakness of this study was that neither group was
randomized. Also, there was no long-term follow-up on these students to determine if anxiety
was decreased for the duration of medical school or just the semester that interventions were
implemented.
Study #3:
A Peer-Support and Mindfulness Program to Improve the Mental Health of Medical Students.
Moir et al6
Study Objective:
To assess the possibility and effectiveness of a peer-led mindfulness program in reducing
depression and anxiety scores and improving quality of life and resilience in medical students
over a six-month period.
Study Methods:
This study was an exploratory pilot study conducted on second- and third-year medical
students in New Zealand. Peer leaders were recruited out of the third-year medical students. The
leaders were chosen based on their applications and the preferences of the other third-year
students. Out of 45 applicants, 12 were selected as peer leaders. The peer leaders underwent 24
hours of training over eight weeks. The training was based on the Oxford University Peer
Support Program. Training topics included: reflective listening and appropriate nonverbal
behavior; enabling decision making; awareness of stereotyping; values and judgements;
identifying and labeling feels; cultural competence; the importance and influence of families;
confidentiality and the exceptions to this; limit-setting; boundaries; assertiveness; crisis/suicide
awareness and prevention; resources; and referral. Specifics of training can be found in Table 3.
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Table 3: Semester Timetable incorporating training and intervention processes

In addition to the content from the Oxford Peer Support Program, peer leaders were also
given training in mindfulness meditation. At the end of the training, the group facilitators gave
“approval” for the peer leaders to begin their leadership roles.
Second- and third-year medical students from the University of Auckland were
randomized into two groups. 275 students participated in the study, consisting of 148 secondyear students and 127 third-year students. 232 students completed the study. Just over 50% of the
student participants were female and the average age was 20.9 years. Peer leaders ran weekly
mindfulness sessions for the intervention group. They encouraged the participants to continue
individual mindfulness outside of these sessions, offered social events, and provided continued
support to the students. The control group could use existing mental health resources, such as
university counselors and the student medical clinic (as could the intervention group), but were
not given these extra resources. The peer leaders kept record of which students attended events
and approached them for support. The peer leaders did not deny any student that approached
them for help, regardless of which group they were in, but kept record of these interactions. The
adherence of the intervention group was further assessed by six adherence questions added to the
follow-up questionnaire, given after the study was completed.
The primary outcome measures used to assess anxiety and depression were the
Generalized Anxiety Disorder Questionnaire (GAD-7) and the Patient Health Questionnaire
(PHQ-9), respectively. The secondary outcome measures were quality of life, using the Linear
Analogue Self-Assessment, resilience, using the 25-item questionnaire, academic self-concept,
using the Perceived Competence Scale, and academic motivation, using the Motivated Strategies
for Learning Questionnaire. Academic measures were also evaluated. These outcome measures
were assessed at baseline and six month follow-up, prior to final exams by completion of
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questionnaires. Regression analysis in SAS 9.2 was used to measure the difference in change
between the groups. There was adjustment for age and gender.
Study Results:
At baseline, the mean PHQ-9 scores were slightly higher in the intervention group
(M=5.6, SD=3.9) compared to the control group (M=4.8, SD=3.6). All of the other outcome
measures were equal at baseline. At the end of the study, there were improvements in the mental
health primary outcomes in the intervention group, but the difference between the two groups did
not reach statistical significance. There was little difference between the two groups in the
secondary outcomes at the end of the study.
Study Critique:
A strength of this study was the large sample size. A sample size significance was
calculated and determined 192 participants were needed to be statistically significant. This study
had 232 participants. Similar to Finklestein et al research, there was not statistical significance
between groups, however, the intervention group had a higher PHQ-9 score at baseline so bigger
differences were seen pre and post intervention in the experimental group. A weakness of this
study was that participants were encouraged to attend all sessions, but there was no guidance
about the expected level of participation, which authors noted could have decreased the quality
of their study. Lastly, there was difficulty collecting information from peer leaders regarding
follow-up, which could have left out important data.
Discussion
Research on improving mental health in medical schools has been improving, but since
the PA profession is newer, little research has been done specifically regarding stress in PA
school1. Since both settings are similar in terms of perceived stress, intervention strategies
investigated in medical school can be extrapolated to PA school, until further research is done on
PA students. There are many different interventions that can be used to combat the stress in
school. Not enough research currently exists to recommend one intervention over another.
The largest limitation of the studies used was the lack of direct research on PA students.
All studies used well-validated instruments to assess results, including the PMSS, SCL-5, PHQ9, PSMS, SCL-90 Anxiety Subscale, PMOS, the 2-item depression index, and the GAD-7.
A potential bias of the Finklestein et al study was the students were enrolled in the study,
first-come, first-serve.7 This could have led to a certain subset of students preferentially being
enrolled. A potential bias of the Moir et al study was that peer leaders did not deny help to any
student requesting help.6 While this is great from a mental health standpoint, it could have biased
the results, as students in the control group could have received some sort of “intervention.”
A notable strength among the current studies is the use of perceived stress scales such as
the PMSS. This allows for concise data that can be easily compared to future studies on wellness.
This scale was utilized in the Holm et al and Finklestein et al. Finklestein et al also used other
scales such as the SCL-90 and 2-item depression index. The use of control groups from the
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previous year in the first two studies were also very useful to compare data before and after
wellness groups were created. One strength that the Moir et al study had, which was unique from
the others, was that there was a very large sample size from which to extrapolate data from.6
While this may be a limitation for schools with smaller cohorts, in the future, larger studies may
be more beneficial to see the effects of wellness programs on pre-professional school stress.
There were several weaknesses noted among the chosen articles. The most prominent
being the lack of studies that included wellness among PA students, requiring medical school
studies to be used instead. Also, when studying groups of students in pre-professional programs,
it is difficult to randomize subjects, especially because some students may be more interested in
wellness than others. For example, the Holm et al and Finklestein et al studies were not
randomized. In the Holm et al and Moir et al studies, due to mandatory wellness group
participation, there may have been a lack of interest among some of the students, which could
have skewed the results. In the Moir et al it was noted that there was no guidance about level of
participation, and data may have been lost. Lastly, a general weakness of these studies is that due
to the emerging research in wellness, there is little long-term data or follow-up on students as
they transition throughout their careers. This was noted in the Finklestein et al and Moir et al
studies.
Interestingly, none of the three studies reached statistical significance between control
and intervention groups concerning the decrease of anxiety or depression. However, this does not
signify a lack of clinical significance. In the Holm et al study, the intervention group had a
notable reduction in PMSS scores compared to the control group. Similarly, Study #3 showed
improvements in mental health outcomes in the intervention group even though statistical
significance was not reached between the two groups. The anxiety levels were actually higher in
the intervention group in the Finklestein et al and Moir et al studies before the wellness program
began, which may be why they did not reach significance. Nonetheless, while no statistical
significance was reached, clinical significance was observed in all three studies due to the
decreased perceived stress, anxiety, and depression scores.
Conclusion
It is clear that the mental health of PA students needs to be addressed due to the high
levels of self-reported stress and anxiety.2 Several interventions in this study showed promise in
improving the stress of medical students with clinically significant results. Further research
needs to be done to address the effects of these interventions, specifically in PA programs.
The research from this study was used to create peer support groups for first-year
students in the JMU PA class of 2022. Data is currently being gathered on this group of students
to determine the effect of peer support groups on their mental health during the first semester of
PA school. To our knowledge, this is the first time peer-led support groups have been utilized
and studied in PA school. Follow up on this research will be conducted next year by students
who assume the position of wellness liaisons in the JMU PA program.
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